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(54) Method for making a lithographic printing plate involving the use of a heat-sensitive imaging 
element 

(57) According to the present invention there is pro- 
vided a method for making driographic printing plates 
comprising the image-wise exposure of a heat-sensitive 
recording material comprising on an ink-accepting sup- 
port an image-forming layer containing hydrofobic ther- 
moplastic polymer particles and a compound capable of 
converting light into heat, said compound being present 
in said image-forming layer or a layer adjacent thereto 
and a cured ink-repellant surface layer. After the expo- 
sure the printing plate is developed by wiping it with 
water or an aqueous solution before or after mounting it 
on the print cylinder of a printing press. 
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1. Field of the invention. 

2. Background of the invention. 
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formed by a silicon layer. These printing plates operate without the use of a dampening liquid. Driographic printing 
plates can be prepared using a photographic material that is made image-wise receptive or repellant to ink upon photo- 
exposure of the photographic material. Also heat-sensitive recording materials are known for preparing driographic 
printing plates. The surface of these heat-sensitive printing plates can be made image-wise receptive or repellant to ink 
5 upon image-wise exposure to heat and/or subsequent development. 

For example in DE-A-2512038 there is disclosed a heat mode recording material that comprises on a support car- 
rying or having an ink-accepting surface (i) a heat mode recording layer containing a self oxidizing binder e.g. nitrocel- 
lulose and a substance that is capable of converting radiation into heat e.g. carbon black and (ii) a non-hardened silicon 
layer as a surface layer. The disclosed heat mode recording material is image-wise exposed using a laser and is sub- 
to sequentiy developed using a developing liquid that is capable of dissolving the silicon layer in the exposed areas. Sub- 
sequent to this development the silicon surface layer is cured. Due to the use of naphta as a developing liquid the 
process is ecologically disadvantageous. Further since the surface layer is not hardened the heat mode recording 
material may be easily damaged during handling. 

FR-A-1 .473.751 discloses a heat mode recording material comprising a substrate having an ink-accepting surface. 
is a layer containing nitrocellulose and carbon black and a silicon layer. After image-wise exposure using a laser the 
imaged areas are said to be rendered ink-accepting. The decomposed silicon layer is not removed. Ink-acceptance of 
the obtained plates is poor and the printing properties such as printing endurance and resolution of the copies is rather 
poor. 

Research Disclosure 1 9201 of april 1 980 discloses a heat mode recording material comprising a polyester film sup- 
20 port provided with a bismuth layer as a heat mode recording layer and a silicon layer on top thereof. The disclosed heat 
mode recording material is imaged using an argon laser and developed using hexane. 

Furthermore EP-A-573091 discloses a heat mode recording material comprising a substrate having an ink-accept- 
ing surface, a recording layer containing a light-to-heat converting compound and a silicone layer. After image-wise 
exposure using a laser beam the exposed areas are rubbed to remove said ink-repellant surface layer and recording 
25 layer. 

EP-A-580393 (US-P-5,339,737) discloses a heat-sensitive material comprising a first and 6econd layer, said first 
layer is a silicone layer containing an IR-absorbing compound and the first and second layer exhibit different affinities 
towards a printing liquid (ink and/or adhesive liquid for ink). The lithographic printing plate is imaged by a laser and after 
exposure the ablated parts are removed in a post-imaging cleaning step. 
30 In the latter discussed systems contamination of the exposure unit and of the printing plate can occur with debris 
from the laser ablated areas. Also development on the printing press is not likely with this type of printing plates. 

The above discussed heat-sensitive systems are mostly developed with ecologically harmful solvents and/or are 
not suitable for driography and/or have poor printing properties. Thus there is still a need for a heat-sensitive recording 
material that can easily be processed and that yields printing plates with good or excellent printing properties. 

35 

3. Summary of the invention. 

It is an object of the present invention to provide a heat-sensitive imaging element for making driographic printing 
plates with excellent printing properties, developable in a convenient ecological way. 
40 It is further an object of the present invention to provide a method for making a driographic printing plate of high 
quality using a heat-sensitive imaging material that can be developed in a convenient ecological way. 
Further objects of the present invention will become clear from the description hereinafter: 
According to the present invention there is provided a heat-sensitive imaging element comprising on a support, 
having an ink-accepting surface, an image forming layer, a compound capable of converting light into heat present in 
45 said image forming layer or in a layer adjacent thereto and a cured ink-repellant surface layer, characterized in that said 
image forming layer comprises hydrophobic thermoplastic polymer particles. 

Further this invention also provides a method for making a lithographic printing plate comprising the steps of: 

image-wise or information-wise exposing to light or heat an imaging element as defined above 
so - developing said exposed imaging element with a developing solution in order to remove the unexposed areas and 
thereby form a lithographic printing plate. 

4. Detailed description of the invention. 

55 It has been found that according to the method of the present invention using an imaging element as described 
above, lithographic printing plates of high quality with a high printing endurance can be obtained. Said printing plates 
are of high quality and are provided in an ecologically acceptable way. 

According to a preferred embodiment of the present invention a heat-sensitive recording material is provided com- 
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prising on an ink-accepting support, a heat-sensitive layer containing hydrophobic thermoplastic polymer particles and 
a light-to-heat converting compound and an ink-repellant surface layer. 

According to the present invention the ink-repellant surface layer preferably contains a hardened silicone coating. 
Preferably the silicone coating contains one or more components one of which is generally a linear silicone polymer ter- 
minated with a chemically reactive group at both ends and a multifunctional component as a hardening agent. The sil- 
icone coating can be hardened by condensation curing, addition curing or radiation curing. 

Condensation curing can be performed by using a hydroxy terminated polysiloxane that can be cured with a multi- 
functional silane. Suitable silanes are e.g. acetoxy silanes, alkoxy silanes and silanes containing oxime functional 
groups. Generally the condensation curing is carried out in the presence of one or more catalyst such as e.g. tin salts 
or titanates. Alternatively hydroxy terminated polysiloxanes can be cured with a polyhydrosiloxane polymer in the pres- 
ence of a catalyst e.g. dibutyltindiacetate. 

Addition curing is based on the addition of Si-H to a double bond in the presence of a platinum catalyst. Silicone 
coatings that can be cured according to the addition curing thus comprise a vinyl end-groups containing polymer, a plat- 
inum catalyst e.g. chloropiatinic acid complexes and a polyhydrosiloxane e.g. polymethylhydrosiloxane. Suitable vinyl 
group containing polymers are e.g. vinyldimethyl terminated polydimethylsiloxanes and dimethylsiloxane/vinyl methyl 
siloxane copolymers. 

Radiation cure coatings that can be used in accordance with the present invention are e.g. U.V. curable coatings 
containing polysiloxane polymers containing epoxy groups or electron beam curable coatings containing polysiloxane 
polymers containing (meth)acrylate groups. The latter coatings preferably also contain muftif unctional (meth)acrylate 
20 monomers. 

The ink-repellant surface layer has in accordance with the present invention preferably a thickness of at least O.Sum 
and more preferably at least LO^m. The maximum thickness of the surface layer is not critical but will preferably be not 
more than 5um and more preferably not more than 2.5um. 

According to one embodiment of the present invention, the ink-accepting support can be aluminum e.g. electro- 
ns chemically and/or mechanically grained and anodised aluminum. 

According to another embodiment in connection with the present invention, the ink-accepting support can comprise 
a flexible support, such as e.g. paper or plastic film, provided with a cross-linked hydrophilic layer. A particularly suitable 
cross-linked rough hydrophilic layer may be obtained from a hydrophilic binder cross-linked with a cross-linking agent 
such as formaldehyde, glyoxal, polyisocyanate or preferably a hydrolysed tetra-alkylorthosilicate. 
30 As hydrophilic binder there may be used hydrophilic (copolymers such as for example, homopolymers and copol- 
ymers of vinyl alcohol, acrylamide, methylol acrylamide, methylol methacrylamide, acrylic acid, methacrylic acid 
hydroxyethyl acrylate, hydroxyethyl methacrylate or maleic anhydride/vinylmethylether copolymers. 

A cross-linked hydrophilic layer on a f lexable support used in accordance with the present embodiment preferably 
also contains substances that increase the mechanical strength and the porosity of the layer e.g. colloidal silica. In addi- 
3s tion inert particles of larger size than the colloidal silica can be added e.g. silica prepared according to Stober as 
described in J. Colloid and Interface Sci., Vol. 26, 1 968, pages 62 to 69 or alumina particles or particles having an aver- 
age diameter of at least 100 nm which are particles of titanium dioxide or other heavy metal oxides. Incorporation of 
these particles gives the surface of the cross-linked hydrophilic layer a uniform rough texture consisting of microscopic 
hills and valleys. 

40 The thickness of the cross-linked hydrophilic layer may vary in the range of 0.2 to 25 urn and is preferably 1 to 10 
jam. 

Particular examples of suitable cross-linked hydrophilic layers for use in accordance with the present invention are 
disclosed in EP-A 601240, GB-P-1419512, FR-P-2300354, US-P-3971660, US-P-4284705 and EP-A 514490. 

As flexible support of a crosslinked hydrophilic layer in connection with the present embodiment it is particularly 
45 preferred to use a plastic film e.g. substrated polyethylene terephthalate film, cellulose acetate film, polystyrene film, 
polycarbonate film etc... The plastic film support may be opaque or transparent. 

It is particularly preferred to use a polyester film support to which an adhesion improving layer has been provided. 
Particularly suitable adhesion improving layers for use in accordance with the present invention comprise a hydrophilic 
binder and colloidal silica as disclosed in EP-A 619524, EP-A 620502 and EP-A 619525. 
so Preferred supports for the heat-sensitive material used in connection with present invention are supports having an 
ink-accepting surface e.g. a polyester film support, paper coated with a polyolefin such as polyethylene, polycarbonate 
film, polystyrene film etc. 

In accordance with the present invention, on top of an ink-accepting support there is provided an image forming 
layer. Optionally, there may be provided one or more intermediate layers between the ink-accepting support and the 
55 image forming layer. An image forming layer in connection with the present invention comprises thermoplastic polymer 
particles preferably dispersed in a hydrophilic binder. 

Suitable hydrophilic binders for use in an image forming layer in connection with this invention are water soluble 
(co)polymers for example synthetic homo- or copolymers such as polyvinylalcohol, a poly(meth)acrylic acid, a 
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poly(meth)acry1amtde, a polyhydroxyethyl(meth)acrylate, a polyvinylmethylether or natural binders such as gelatin, a 
polysaccharide such as e.g. dextran, pullulan. cellulose, arabic gum, alginic acid. 

The hydrophilic binder can also be a water insoluble, alkali soluble or swellable resin having phenolic hydroxy 
groups and/or carboxyl groups. 

s Preferably the water insoluble, alkali soluble or swellable resin used in connection with the present invention com- 

prises phenolic hydroxy groups. Suitable water insoluble, alkali soluble or swellable resins for use in an image forming 
layer in connection with this invention are for example synthetic novolac resins such as ALNOVOL, a registered trade 
mark of Reichold Hoechst and DUREZ, a registered trade mark of OxyChem and synthetic polyvinylfenols such as 
MARUKA LYNCUR M, a registered trade mark of Dyno Cyanamid. 

10 The hydrophilic binder used in connection with the present invention is preferably not cross-linked or only slightly 
cross-linked. 

The thermoplastic polymer particles preferred in the embodiment of this invention are hydrophobic polymer parti- 
cles. The hydrophobic thermoplastic polymer particles used in connection with the present invention preferably have a 
coagulation temperature above 35°C and more preferably above 50°C. Coagulation may result from softening or mett- 
15 ing of the thermoplastic polymer particles under the influence of heat. There is no specific upper limit to the coagulation 
temperature of the thermoplastic hydrophobic polymer particles, however the temperature should be sufficiently below 
the decomposition of the polymer particles. Preferably the coagulation temperature is at least 10°C below the temper- 
ature at which the decomposition of the polymer particles occurs. When said polymer particles are subjected to a tem- 
perature above coagulation temperature they coagulate to form a hydrophobic agglomerate in the hydrophilic layer so 
20 that these parts the hydrophilic layer becomes insoluble in plain water or an aqueous liquid. 

Specific examples of hydrophobic polymer particles for use in connection with the present invention are e.g. poly- 
ethylene, polyvinyl chloride, polymethyl (meth)acrylate, polyethyl (meth)acrylate, polyvinylidene chloride, polyacryloni- 
trile, polyvinyl carbazole etc. or copolymers thereof. Most preferably used is polyethylene or polymethyl (meth)acrylate. 
The weight average molecular weight of the polymers may range from 5,000 to 1 ,000,000g/mol. 
25 The hydrophobic particles may have a particle size from 0.01 um to 50 um, more preferably between 0.05 um and 
1 0 urn and most preferably between 0.05 um and 2 um. 

The polymer particles are present as a dispersion in the aqueous coating liquid of the image forming layer and may 
be prepared by the methods disclosed in US-P-3,476,937. Another method especially suitable for preparing an aque- 
ous dispersion of the thermoplastic polymer particles comprises: 

30 

- dissolving the hydrophobic thermoplastic polymer in an organic water immiscible solvent, 
dispersing the thus obtained solution in water or in an aqueous medium and 
removing the organic solvent by evaporation. 

35 The amount of hydrophobic thermoplastic polymer particles contained in the image forming layer is preferably at 
least 30% by weight and more preferably at least 45% by weight and most preferably at least 60% by weight. 

The image forming layer can also comprise crosslinking agents although this is not necessary. Preferred crosslink- 
ing agents are low molecular weight substances comprising a methylol group such as for example melamine-formalde- 
hyde resins, glycol uril-formaldehyde resins, thiourea-formaldehyde resins, guanamine-formaldehyde resins, 

40 benzoguanamine-formaldehyde resins. A number of said melamine-formaldehyde resins and glycoluril-formaldehyde 
resins are commercially available under the trade names of CYMEL (Dyno Cyanamid Co., Ltd.) and NIKALAC (Sanwa 
Chemical Co., Ud.). 

The imaging element further includes a compound capable of converting light to heat. This compound is preferably 
comprised in the image forming layer but can also be provided in a layer adjacent to the image forming layer. Suitable 

45 compounds capable of converting light into heat are preferably infrared absorbing components although the wavelength 
of absorption is not of particular importance as long as the absorption of the compound used is in the wavelength range 
of the light source used for image-wise exposure. Particularly useful compounds are for example dyes and in particular 
infrared dyes, carbon black, metal carbides, borides, nitrides, carbonitrides, bronze-structured oxides and oxides struc- 
turally related to the bronze family but lacking the A component e.g. W0 2 .g. It is also possible to use conductive polymer 

so dispersion such as polypyrrole or polyani line-based conductive polymer dispersions. The lithographic performance and 
in particular the print endurance obtained depends on the heat-sensitivity of the imaging element. In this respect it has 
been found that carbon black yields very good and favorable results. 

A light-to-heat converting compound in connection with the present invention is most preferably added to the image 
forming layer but at least part of the light-to-heat converting compound may also be comprised in a neighbouring layer. 

55 Such layer can be for example the cross-linked hydrophilic layer of the ink-accepting support according to the second 
embodiment of ink-accepting support explained above or the ink-repellant silicone layer. 

According to a method in connection with the present invention for obtaining a printing plate, the imaging element 
is image-wise exposed and subsequently developed by rinsing it with plain water. 
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In accordance with an alternative method of the present invention the imaging element is image-wise exposed and 
subsequently mounted on a print cylinder of a printing press. It may be advantageous to wipe the image forming layer 
of an image-wise exposed imaging element with e.g. a cotton pad or sponge soaked with water before mounting the 
imaging element on the press before the printing press starts running to remove some non-image forming areas, but 
this will not actually develop the imaging element. 

According to a further method, the imaging element is first mounted on the printing cylinder of the printing press 
and then image-wise exposed directly on the press. Subsequent to exposure, the imaging element can be developed 
as described above. 

The printing plate of the present invention can also be used in the printing process as a seamless sleeve printing 
plate. In this option the printing plate is soldered in a cylindrical form by means of a laser. This cylindrical printing plate 
which has as diameter the diameter of the print cylinder is slided on the print cylinder Instead of applying in a classical 
way a classically formed printing plate. More details on sleeves are given in "Grafisch Niews" , 15, 1995, page 4 to 6. 

Image-wise exposure in connection with the present invention is preferably an image-wise scanning exposure 
involving the use of a laser or L.E.D.. It is highly preferred in connection with the present invention to use a laser emitting 
in the infrared (IR) and/or near-infrared, i.e. emitting in the wavelength range 7O0-15O0nm. Particularly preferred for use 
in connection with the present invention are laser diodes emitting in the near-infrared. 

After the development of an image-wise exposed imaging element with an aqueous alkaline solution and drying the 
obtained plate can be used as a printing plate as such. However, it is still possible to bake said plate at a temperature 
between 100°C and 230°C for a period of 40 minutes to 5 minutes. For example the exposed and developed plates can 
be baked at a temperature of 230°C for 5 minutes, at a temperature of 150°C for 10 minutes or at a temperature of 
120°C for 30 minutes. 

The following examples illustrate the present invention without limiting it thereto. All parts are by weight unless oth- 
erwise specif ied. 

EXAMPLE 1 

Preparation of the coating composition for the recording layer. 

To 175 g of a 20% dispersion of polymethylmethacrylate (particle diameter of 90 urn) stabilised with Hostapon B 
(1% vs. polymer) in deionised water was subsequently added, while stirring, 33 g of a 15% dispersion of carbon black 
containing a wetting agent in water, 582 g water, 200 g of a 5% solution of 98% hydrolysed polyvinylacetate, having a 
weight average molecular weight of 200,000 g/mol (MOWIOL 56-98 available from Hoechst) in water, and 10 ml of wet- 
ting agent. 

Preparation of coating for the (ink repeliant) top layer. 



iso-octane 


95g 


Vinyl terminated dimethylsiloxane (from Petrarch Systems Inc.) 


48.7g 


Vinyl terminated dimethylsiloxane (from Petrarch Systems Inc.) 


ig 


Surf inol 61 (inhibitor, from Air products & chemicals) 


0.1 g 


Pt-catalyst (from ABCR GMBH & Co) 


0.2 g 



Preparation of the imaging element (material) 

An imaging element according to the invention was produced by preparing the above coating composition for the 
infrared recording layer, and coating it onto an aluminium support in an amount of 30 g/m 2 (wet coating amount) and 
drying it at 30°C. To this layer was coated the (ink repeliant) top layer from the above described coating solution to a dry 
coating thickness of 1.9 \l Subsequently the (ink repeliant) top layer was dried and cured for ai least 16 hours at 70°C. 

Preparation of a printing plate and making copies of the original. 

An imaging element (material) as described above was subjected to a scanning infra-red laser diode emitting at 
830 nm (scanspeed 1 m/s, spot size 1 0^i and 1 20 mW power on the plate surface). 

The exposed plate element was developed by rubbing with a wet cotton pad, removing the unexposed parts entirely 
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from the support. 

The obtained printing plate can be used on a conventional offset printing press using a suitable ink Excellent cop- 
ies and high printing endurance are obtained. 

Claims 

1 . A heat-sensitive imaging element comprising on a support having an ink-accepting surface an image forming layer, 
a compound capable of converting light into heat present in said image forming layer or in a layer adjacent thereto 
and a cured ink-repellarrt surface layer, characterized in that said image forming layer comprises hydrophobic ther- 
moplastic polymer particles. 

2. A heat-sensitive imaging element according to claim 1 , wherein said hydrophobic thermoplastic polymer particles 
are dispersed in a hydrophilic binder. 

3. A heat-sensitive imaging element according to claim 2 wherein said hydrophilic binder is a water soluble or swella- 
ble (copolymer. 

4. A heat-sensitive imaging element according to any of claims 1 to 3 wherein said cured ink-repellarrt surface layer 
contains a polysiloxane. 

5. A heat-sensitive imaging element according to any of claims 1 to 4 wherein the thickness of said surface layer is at 
least 0.5iim. 

6. A heat-sensitive imaging element according to any of claims 1 to 5 wherein the thickness of said image forming 
layer is comprised between 0.1 ^im and 2^m. 

7. A heat-sensitive imaging element according to any of claims 1 to 6 wherein said thermoplastic particles have a 
coagulation temperature of at least 35 °C. 

8. A method for obtaining a driographic printing plate comprising the steps of: 

a. image-wise or information-wise exposing to light or heat an imaging element according to any of claims 1 to 
7 

b. developing said exposed imaging element with an aqueous developing solution in order to remove the unex- 
posed areas and thereby form a driographic printing plate 

9. A method for obtaining a driographic printing plate according to claim 8 wherein said image-wise exposed imaging 
element is developed by wiping with water or an aqueous solution before or after mounting the plate on a print cyl- 
inder of a printing press. 

1 0. A method for obtaining a driographic plate according to claim 8 or 9 wherein said driographic printing plate formed 
is a seamless sleeve printing plate. 
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